A separated function, variable energy, drift tube linac (DTL) operating in cw mode at 105 MHz is being built for the ISAC radioactive beam facility at TRIUMF. Included in the design are three buncher cavities installed in the first, second and third drift spaces between the five IH tanks. The main requirements of the bunchers are: cw mode, high effective voltage (up to 0.32 MV), large velocity acceptance (1.8-4.1%). The first DTL buncher has been developed at INR and is being tested at TRIUMF. It is a triple gap split-ring rf structure operating at 105 MHz. Signal level measurements give a Q-value of 4300 which is 74% of MAFIA simulation predictions and a resonant frequency within 0.6% of the calculated value. With cooling water flow of 20 l/min the mechanical vibrations were measured to be of the order of 1 pm. Although the design parameters are 56 kV gap voltage and 8 kW nominal power, we demonstrated 85 kV and 16 kW respectively with stable operation.
INTRODUCTION
Buncher is designed as a triple gap split-ring rf structure operating at 105 MHz in cw mode. Buncher specifications are given in Table 1 and described in details elsewhere [I] . The effective voltage V,, is quoted for the particle design velocity. Detailed study based on the MAFIA 3-D simulations has been performed in order to meet buncher specifications [2] . A series of various measurements has been conducted at TRIUMF to ensure a stable and reliable device operation. Basing on these results two other DTL bunchers will be designed and manufactured in a year from now.
MECHANICAL DESCRIPTION
A general view of the buncher structure is shown in Figure 1 . Buncher basic dimensions are presented in Table  2 . Figure 2 shows experimental points
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in comparison with SUPERFISH simulated data for the accelerating field distribution.
A 105 The most general rf parameters are presented in Table 3 in comparison with figures obtained from MAFIA simulations. R,' = V'P, V=4Vl, VI -peak voltage across first accelerating gap, P -dissipated rf power.
A delicate study has been performed in order to determine buncher mechanical stability. Basically, the Split-ring structure can be considered as two identical curved cantilever beams, fixed at one end and free to vibrate at the other. Ring mechanical oscillations have been measured with a dynamic signal analyzer (HP #35665A) and two accelerometers attached to the drift tube. Taking into account a number of various runs from 5 to 20 hours duration, the buncher operated stable for -250 hours in total. Rf conditioning has left multipactor discharge traces on the cavity and endplate walls in a small area around the leg. But finally buncher operated without multipactoring in the voltage range from 10% to the highest level. Figure 3 demonstrates typical dependencies of rf power and residual gas pressure upon the drift tube voltage. Vacuum drop at low rf voltage level vanished after the buncher rf conditioning.
In order to double check the voltage level, achieved in the buncher, a calibration of the drift tube voltage has been performed. It was based on the measurement of the energy of the x-rays, produced with free electrons accelerated in the buncher electric field. Measurement showed very good agreement with pickup loop data, based on the shunt impedance figure. Measurements of the operating frequency dependence upon rf power showed frequency increasing with Splitring heating (see Figure, 4 curve 2), while opposite tendency (see Figure 4 , curve 1) has been observed with rf off'and structure heating by the water passing through the buncher cooling channels. from 13 to 35 Umin. Another reduction of the drift tubes movement by factor 2 was achieved by reversing the water flow direction to cool the hottest ring area first.
High surface electric fields, up to 13 MV/m, initiate electron emission. Those electrons accelerated in the electric field knock to the cavity walls and other elements of structure producing x-rays. Radiation field measurement at the buncher surface showed level over 1000 mS/h for the full rf power. Thus additional lead shielding has been implemented to allow acceptable working conditions at the test stand.
Charged particle current produced and accelerated in the buncher was detected in the diagnostics box, which is attached to the buncher. Field emission is considered to be the nature of this current. Observed current is bunched at the fundamental frequency with an intensity of tens of pA for the nominal buncher setting. This current is intense enough to overwhelm signals from the desired beam of ions and even harm the delicate beam diagnostic devices. Special measures should be foreseen to avoid this problem.
During This unexpected frequency behaviour can be explained with non-uniform thermal load due to rf losses in the Split-ring structure. It can cause a deformation of the ring.
MAFIA simulations confirm this phenomena of the frequency increasing assuming small movement of the rings along beam direction. In fact ring deformation take place in the buncher. Thus drift tube transverse movement due to rf thermal load of the ring was measured using a telescope on targets installed in the drift tubes. Initially drift tube displacement from the beam axis reached 580 pm for nominal rf power. Then it was reduced to 230 pm with increasing of the cooling water flow in the Split-ring
The 105 MHz Split-ring buncher:' showed stable and reliable rf performance under full power (8 kW) and much higher (up to 16 kW). No multipactor discharge has been observed in the specified voltage region.
Split-ring structure design appears to be rather stable against mechanical vibrations. Measured vibration amplitude of -1 pm is two orders lower than tolerated value. However considerable movement of the drift tubes (-500 pm) due to rf thermal load of the ring has been observed. It could be reduced below tolerance of 200 pm with more effective cooling. Essential x-ray field was measured around the buncher especially over the nominal voltage. It is caused by the electrons, produced in the buncher volume due to field emission and accelerated in the electrical field. Bunched electron current of tens of PA was measured on the beam axis at the buncher entrance. This could be a grate concern for the DTL bunchers #2 end #3 as their voltage specification is much higher then for the first one. 
